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• Expand Universal Service Funds to include funding for broadband service and

hardware (e.g., PCs) and target in-home health care applications in determining the

most efficient incentives for adoption.

• Subsidize broadband service and hardware for individuals suffering from chronic

disease and/or aspiring to retain independent living in their homes consistent with

FCC Lifeline requirements.

• Collaborate and leverage existing resources and ARRA funding in order to connect

more sites and lower costs. Through interagency coordination with HHS, Department

of Commerce, Department of Agriculture, Food and Drug Administration, Veterans

Administration, and the Indian Health Service, comprehensive connected health plans

for specitic communities that rely on broadband networks to drive access and value

could be developed. This funding process could be streamlined to build a community

wide public sector network. Additionally, the NTlA and RUS Broadband Technology

Opportunities Program (BTOP) olTering broadband funding for education and health

care should be linked with the current funding to provide a seamless network in rural

areas.

• Implement coordination between the FCC and the USDA's RUS as the Pilot Program

is made permanent, particularly with respect to RUS's Distance Learning and

Telemedicine (DLT) Program. The Pilot Program and DLT Program share the goal of

bringing telecommunications technologies and health care opportunities to rural

America. To that end, the DLT Program provides grants, loans, and loan-grant

combinations to encourage and improve telemedicine services and distance learning in

rural areas. For many Pilot Program recipients, the DLT Program may be a much

needed complement to the Pilot Program funding that presently is geared toward

broadband deployment. DLT Program funds may be used for the purchase of user

equipment, including video-conferencing and teleradiology equipment. Together, the

Pilot Program and DLT Program can work to provide connectivity and equipment to

rural health care facilities.
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• Expand the Pilot Programs to include remote health care monitoring bv providing

health care technology solutions for elderly, disabled, and homebound patients, and

those with chronic diseases. Rural and underserved patients should receive remote

health care that is real-time and rich in detailed feedback, as well as education and

instruction to enable more patient responsibility. Remote monitoring of patient vital

signs by virtual clinicians also supports independent living for the elderly and disabled

in their homes, using home sensors to detect falls, monitor medications, and even

provide reminders to turn off the stove. These "smart homes" allow seniors to age in

their homes, increasing well-being and avoiding the costs of institutionalization.

• Adopt the RHCPP on a permanent basis, as this would be an important building block

toward rural broadband deployment. It would target an important rural constituency

and create an important test bed for future developments.

• Allow health care providers to use Pilot Program funds for wireless broadband

devices, as the use of these devices by health care providers will improve productivity

and quality of service to homebound patients. Mobile health care workers, such as

visiting nurses, are a vital part of the rural health care system. The possibilities for

expanding care to unserved and underserved populations through mobile phones,

laptops, and sensory devices are substantial.

• Expand the broadband capability for home-based patients, transitional care settings,

and other community-based health care organizations by providing mobile wireless

connectivity to community based clinics and institutions including hospital and long

term care centers, in order to extend the continuum of care. For example, once the

patient is dismissed from the hospital, the patient records and care plan travel from

rehab to home aided by a community wide wireless broadband network.

• Use ARRA broadband stimulus and other funding to ensure ubiquitous usage of

modern broadband networks that will enable health care applications, especially III
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rural areas. This will improve America's health care by ensuring more Americans

have access to modern broadband networks, and by extension, to interoperable

personal telehealth systems. Broadband can provide new services for the rural patient

who faces the barriers of time and distance in accessing the scarce supply of rural

hospitals. physicians, and other health care services. These patients are often best

served by house call doctors using physician broadband-enabled devices and home

case remote monitoring.

6.0 Conclusion

Intel strongly believes efficient investment into the broadband infrastructure for health IT

needs to be made, but simultaneously, the Federal Government needs to develop a policy

across agencies to take health IT to the next level of care delivery.

Only by incorporating technology, including telehealth and remote patient monitoring, into

every day health care delivery will the potential of these technologies be realized. Developing

pilot programs through grants and demonstration projects is a worthwhile exercise because of

the data yielded concerning outcomes and best practices, but such a strategy does not

maximize the reach and the benefits of telehealth and remote patient monitoring. Because

Medicare cuts across the health care sectors, developing a federal reimbursement policy is key

to incorporation of these technologies and further innovation that can benefit quality of care,

patient outcomes, and reduce spending. Medicare reimbursement policy could serve as a

strong and significant driver in the adoption, integration, and further innovation of teleheaIth

and remote patient monitoring.

Finally, in the further development of health IT, a more coordinated approach within the

Federal Government is needed to reduce duplicative efforts and to move away from a

patchwork of pilot projects. Within the U.S. Department of Health and Human Services, a

myriad of agencies and offices promote telehealth and remote patient monitoring within their

individual missions. Within the Department of Defense, DARPA, plays a role in developing

these technologies. The Veterans Administration has provided important data concerning the
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use of these technologies. The FCC through its Universal Fund also plays a significant role in

this arena. As these comments illustrate, the Indian Health Service within the Department of

the Interior could also serve a role in the broader adoption and use of telehealth. Yet there is

no cross-cutting means of communications for these varied agencies, offices, and programs to

share information about the data their investment has yielded, nor are there efforts to ensure

that initiatives, when possible, are complimentary. The investment by each agency of the

Federal Government is important and crucial, but to move beyond the pilots a coordinated

approach would spur the broader adoption and integration of telehealth and other expanded

health IT applications within the broader health care delivery system.
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Case Study - Banner Estrella Medical Center: Determining the Benefits of
Care Transformation and IT Implementation'

Introduction

Bonner Estrella Medical Center (BEMe) in Phoenix, Arizona is a In-bed hospital that
opened in February, 2005. It is a new hospital in a new location, not a replacement facility.
HEMe i, owned by Banner Health, a nonprofit health care system. Banner Health's leadership
deeided to use the planning and design of Banner Estrella as a "conduit to transrontl how we
deliver care throughout the organization. We would usc the roUout of HIT (Health Inrormation
TeChnology) as a way to fundamemally examine and revamp how Banner delivers care at every
hospital, looking ror best practices and standardization." (Warden and Van Nonnan 2006)
Banner Heahh functions as a single operating companyrather than a holding company for
hospitals operating under their own principle" OperMing structure and support systems. The
health system began to plan a new care trans/ormation design, with technology at the core.
Implementation al each location would be completed by Dec. 31, 2008.

"Banner Estrella is our prototype and test bed. Now, when I talk wilh the other
hMpi!.ls, [ dOll't have to ask them to take my word for anything. I say: The
benefits are r""l- go see them Go talk to your counterpart at EstreUa. Care
transfomlation is notju.t. concept any more." (Judy Van Norman, System
Director. Care Transfonnation, Banner Health) (Intel 2007)

The Care Transformation effort is a multi-year pllln that will cost more than $100 million
for the entire Banner Health system, It utilizes enabling technology guch as electronic medical
records, autoJ1lllled aIcrt" and Computerized Physician Order Entry (CPOE) to traru;form patient
care into safe prooesses that can be executed with little variation, Tbe principal sollware is
eerner MilIenniwn® , a product ofthe Cerner Corporation, which provides software to the
bealthcare indnstry (www.cemer.com).

Banner Health

Based in Phoenix, Bltllt1Cf Health IS a nonprofit health care system with 20 fadilies that
offers an array of services including hospItal care. home care, hospice care, nursing registries,
surgery oemers, laboratories, and rehabilitation services. These acHilics are located in seven slates
• Alaska, Arizona, California, Colorodo, Nebra,ka, Nevada, and Wyoming. Banner has 3,065
licensed acute hospitals beds, employs over 25,000 employees, and has $3 billion in alUlua]

'This case was prepared by Roger Kropf, PhD, Professor of Health Mallllgement in
NYU's Wagner Graduate School of Public Service, for publication in Roger Kropf and Guy
Scalzi, Making InfiJrmation Teclmology Work: Maximizing the Benefits fur Health Care
Organization. (Chicago: Health Forum/AHA Press, 2007). www.nvu.edu/classeslkropf

COP)right (0) 2007 by Roger Kropf, PhD.
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revenue. (www.bannerhealth.com)

Banner Health was created in 1999 by the merger or the former Samaritan Health System
of Phoenix, Ariz., and the Lutheran Hell!th System of Fargo N.D. Its hospitals range in size from
600-bed Banner Good Samarimn Hospitlll in Phoenix to 30·bed facilities in Wyoming and
Nebraska.

Care Transformatloll

Care Transllmnation is the combination of techoology, process re-design, evidence-based
best practices and the cukural translormalion necessary to make the adoption sllccessful. Banner
Health involved 300 clinieians from across the organizJltion in identil)ing and stllndardizing best
practices. Banner used cukure change, workflow redesign and technology to implement them at
BWiller EstreUa.

Each hospital employs a care transfomJation deployment manager, AU of them are nurses.
That person serves as Ihe project manager for care transfumJation allheir hospital. Half of their
time is spent allhe corporate leveL The other half is spent coordillllting and managiug the rollout
of care transfurmation at their given hospilal. Work re-design is supported by a group of
management engineers'. Each hospital maintains a deployment council, made up ofdepartment
managers and executives, "The council operates as the fucility's Cafe transformation sponsor,
charged with training, communication and ultimately encouraging acceptance of the new method,
and standardization." (Warden and Vall Norman 2006)

"Making a su"x;e;ss out of Banner Estrella was vital. Olher Banner hospitals would
see what success looked like there, and quickly be able (0 make the connection
about the intportance and necessity ofcare transrormation. While it's easy to
naysay something in the concept slage, ii's much more diffICult to tUTn down a
proven product or method. It's nearly impossible to say or 10 believe something
doesn't work when, in fact, it does work." (Warden and Van Norman 2(06)

Obj~tives for the redesign iuclude (Warden and Van Nonnan 2006):

• Fewer hand-l1f1S and work queues
Intuitive s)'Stem development to promote ease of use
One set ofscreen formats and data definitions
One set of consistent core reports across facilities
Siandard system oUlputs across fudlities

>Management Engineering is the name commonly given to the industIial engineering
discipline when it is applied within benlthcare senings (HIMSS)

Copyr,ghl (e) 2007 b)' Roger Kropf, PhD.
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To revamp Banner's care, the team assembled from across the system redesigned 92
processes in I J key areas (Warden and Van Nonnan 2006) :

•
•
•
•

•

Care management
Clinical documentation
CPOE
Document imaging
Emergency services
Medication administmlion
Obstetrics
Orders managernenlinursing orders
Pediatrics
Scheduling
Surgery

IT And Care Transformation

Banner Health !lad been using IT to improve clinical practice. A group began working in
1994 at Good Samaritan Regional Medical Center to devebp a method ofreducing injury from
Adverse Drug Events (AllEs)' using the decision support capability ofCemer's Discern Expert
infoffiJation system. (Raschke, et al. 1998)

The Infonnation Tedmology (IT) implemented at Balmer Estrella Included an inpatient
and Emergency Department Electronic Medical Record (EMR), Computerized Physician Order
Entry (CPOE) and decIsion-support software (D5S), and Picture Archiving And Communications
Systems (PACS).

BallJler Health wanted to implement "real-time" decision support for clinicians, In the two
years preceding Banner Estrella's opening, BaMer clinicians and irlfunnaticists' analyzed
workflow and mapped Banner's needs to the capabil~ies ofCemeT MiIlcnnillm®
and other IT applications. Nurses configured the nurses' portion of the EMR, Ph}'Sicians reached
consellSus on evidence-based order-sets,

To develop order sets, Baroler convened a physicllUl advisory council. The group,
comprised of a representative from every medio;a) specialty ofrere<l, created apprOXimately 120
cross-team order sets for Banner F~trell(I's launch, The order sets included a wide variety of

J Adverse Drug Event (ADE) - An advelSe event involving medication lISC. Examples:
anaphylaxis to penicillin, major hemorrhage from heparn, aminoglycoside-induced renal fuilure,
agranulocytosis from chloramphenicol, (Agency lor Healthcare Research and Quality}

• An 'irlfonnaticist' applies information technology to a specific discipline,

Copyright (e) 2007 by Roger Kropf, PhD
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corrmon diagnoses and procedures. "What quickly became apparent was tre need to consolidate
around specific drugs, specific doses and balancing order scts so thaI the vast majority ofwhal a
phy!ician would need would be readily available. The valuable input from the council meant tlte
care transformation team would begin from the start with guidelines championed by our
physicians," ('I.Varden and Van Norman 2006)

The care transformanon team created a syslem where data elements, documentation and
applications were built and standardized with naming conventions, forms, flow.heets and screen
formats for aU Banner hospilalli. While physicians can utilize the order sets, they are nol
mandatory. They are intended 10 expedite the ordering process.

Banner Estrella has a new medical staff. Some physicians applied for medical staff
membership while others were recruited. The medical staffbylaws for Banner EslreHa were
intentionallyv.Tilten to require that physicians use CPOE and receive ")lstem training. Physicians
who utilize CPOE for Jess than 85% of their orders are asked to have a discussion wilh the Ollef
Medical Officer. "Rather than torcing them to sign off on it before Iheir iirst day, however, we
spent countless hours working for physicians' apprOV'dl and belief in the care transforll1lltion
vision." (Warden and Van Nonnan 2006)

"Within 6 month.'! of opening, w<: could have nad physicians Iry to de-rail it. We
tried to gel physician champions to buy-in. It """s taking them more time, but we
asked them to wait and see the benefits. More and more people bought into it.
They bave to be Willing to spend the Time 10 learn how to use the system." (Charlie
Agee, Chief Medical Ollicer, Banner Estrella)

Benefit Determination

Together, stafffrom Banner Health, Cerner and Inlel examined dalll relating to key
performance indicators fur The operational period January-Jlme 2006, the most recent period for
which data was available. They used the Intel Healthcare IT Economic Model
(www,inte!.comiheahbcare!healthit).

The benefilS study w~1 be used to sustain the momentum as Care Transformation is rolled
out across the other fadities. The study fulfins a promise to Ihe Board of Directors to do an
analysis ofthe benefils received. Those who are oriented to the "bottom line" also want to know
what effect Care Translormation is having. Those who belie"" tMtthere are bener department
specific IT solutions need to be convinced of The benefits of an integrated IT archilecmre.
"Monetizing benefils is important because money is a common language, but the real reason we're
doing this is to improve patient care." (Van Norman)

Banner Health also needs to know if this OXldel is working bamre it is replicated for aU ils
nospitals. lmprovemems can also be made in the systems operating al Banner Estrella. New
features are piloled at lliitrella before they are rolled out to other facilities.

Copyrighl (el 2007 by Rogel Kropf. PhD.
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Since they couldn't do "hefore and after" analy:;is of a new hospital, the team compared
BEMC to a "virtual hospital" bIlsed on the weighted average ofeight Banner Health hospitals that
had not fully implemented care Iransfonnalion. The eight Banner hospitals were selected because
they were of snnilar bed size as Banncr Estrella Or larger. A heart hospital was excluded because
of the diffurences in services provided. SIX of the eight hospitals were already using Cerner
Millennium® in 2005, but none of them had implemented CPOE.

The team looked at 10 key indicators, and identified up to $2.8 milbon in financial
benefIts for the six-month period by calculating the difference between BEMC and the ''virtual
hospital". The result showed (Intel 2007) :

Lower Average Length OfSray (Al..oS)
Lower overtime expenditure per 1,000 admissions
Lower drug expenditure per 1,000 adjusted admission (adjusted for case mix)
Lower form expenditure per 1,000 admissions

• Lower document storage costs per 1,000 admissions
('JTeater avoidance of costs for treating adverse drug events per 1,000 acute admissions
Fewer medication-related malpractice insurance claims per 1,000 acute admissions
Fewer days in Accounts Receivable
Fewer nurses leaving vo lunrarily within the fin..t year of employment
More Emergency Department visitors treated (because fewer patient> lett withollt
treatment)

The greatest "bottom line" impact resulted from improvements in ALaS, a drop in the
number of patients who left lhe Emergency Department without treatment (LWOT), pharmacy
cost reduction and ADE avoidance. (Figure 1). ALOS, adjusted for case mix, was 7 percent lower
than at the virtual hospital, and pharmacy costs, also case-mix adjusted, were 18 percent lower.

The financlld enect of ALOS reduction was measured by the variable cost per day
avoided. ADE avoidance was measured by determining the number of alerts sent or "flJ"Cd" by the
system and the number ofchanges that were subsequently lrede to oroers. Banner Health bad
been using this technology since the 199Os. (Raschke, et al. 1998). The benefIt is the incremental
improvement in row often a phy:;ician changes an Qrder after an alert. Compared to facilities that
had front-end pharmacy alerts in place but did not have CPOE, BEMC had 84 percent more
therapy change. per 1,000 acute admissions, helping BEMe avoid the cost and resources (and its
patients avoid the time and pain) of treating potential complications. The donar value of an
avoided ADE is assutood to be $4000, based on prior studies done elsewhere.'

l Including a study by Bates and his colleagues. "The additional length of silly associated
with an ADE was 2.2 days (P=.04), and the increase in cost associated with an ADE was $3244
(P=.04). For preventable ADEs, the increases were 4.6 days in length of sta), (P=.03) and $5857
in total CO" (P=.07). After adjusting for our SlImphng strategy, the estimated poste~nt costs

COPl'Iight [e) 2007 by Roger Kropf, PbD.
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Otner benefits contributing to the $2.8 million in financial benefits for the six-month
period:

Overtime expense was 5 percent lower
Fonns costs were more than 40 pen:ent less.
Bills spent a day less in Accounts Receivable, allowing quicker payment.
Retention of nurses in their fIrSt year of Danner employment was higher, reducing hiring
and training costs.
The cost ofmedication-related nwlpraclice insurance claims per 1,000 acute admissions
(adjusted lor case mix) was 72 percenllower.

Some effects of changes could nol be measured because of the limitations of existing data.
For example. the time accoWlting system doesn't allow for the determination ofnurse overtime
related to documentation. While interview data fmggested that the new systems were shortening
documentation time, that specific effcct couldn't be accurately me~ured.

Bollom Line Impact

The $2.8 minion inchlded only savings that would have an effuc! on the "bottom tine".
defined as Earnings Bet/He Interest, Taxes, Depreciation a1ld Amortization (EBITDA). With the
exception of additIOnal revenue in the ED, the benefits were achieved by avoiding costs (e.g.,
overtime and document storage).

The type ofpa)1JJem for iIJl episode ofeare affects whether or Clot a hospital finandally
benefits from a change. For Cl(.rnplc, shortening the length of stay of a Medicare patient would
reduce the hospital's costs but not decrease revenue, since payment is made on an all-inclusive
c....e rale based on DRG. Shortening Ihe length a I'stay when the bospital is paid a per diem rate
would lower both costs lind revenues. To adj!l"1 for the type of payment. a "botlem tine" change
was calculated for each benefit (Figure I)

Per diem reimbursement is approximately 59% of Banner Estella's revenue. The remaining
41 % of revenue is per case payment or capitation. Only 41 % of the total savings from items
related to ALaS was then:fore included in the ''bottom line change" (Figure J). Savings from
document storage cost reduction, medication-related claims avoidance, days in AR reduction,
nurse retention, and fewer ED Left Without Treatment (ED LWOT) were <XJnsidered to be
unaffected by length of stay and were not adjusted.

Case-Mix Adjustment

attributable to an ADE were $2595 for all ADEs and $4685 for preventable ADEs." (Bates, Spell
and CuUen 1997)

Cop,nghl (c) 2007 by Roger Kropf PhD.
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BEMe IS a new facility that docs nOI have some services, including specialized pediatrics.
It is also a Level 2 and not a Levell Trauma center. The demographics of the community result in
both a large elderly population and a significant number of births because oflbe number ofyoung
famWes moving into the bospital's service area in the Wesl valley, a growing area of Phoenix,
Differences in the C'ase-mix of patients at BEMe llI1d the "virtual hospital" could partially explain
the differences ttl costs. Case-mix adjustment was used to attempt to compensate for dilIerences
in the l)'pes of patients seen. fIgure I shows values with and without case-mix adjustment (eM).

Some effects are asswned to be sensitive to differences in case-mix. This includes A1J)S
reduction, pharmacy cost reduction, and medication-related claims reduction, An adjustment was
made to account for differences in the case-mix at Banner EstreDa Wld the 8 hospitals used to
create a ''virtual hospital". CMl adjustment was done for medication-related claims redUCtion
with the assumption that mOre severe cases result in higher liability claims.

for pharmacy cost reduction and medication-related cost reduction, the followmg cose
mix adjustment method was used. The data for Estrella was di\'ided by its Case-MIX Index. The
data tor each of the 8 hospitals was also divided by its CML A weighted average ofthe results ror
the 8 hospitals was calculated using admissions (i.e., data for each hospital was mUltiplied by the
percent of tota! admissions lor the 8 ho';pitals at that hospital). For AWS reduction, case-mix
adjusrmelll was done ORO-by-ORO. TIle ALOS for each DRO at Bauner Estella was detennined.
This was compared to the ALOS at each of the other 8 hospitals.

Adjusting fur case-mix and considering only "bottom line" impact, the benefits were
estimated to be $].3 rniUDn for a s«-month period or $2,7 milbon annually. The total savings
without ALOS Reduction is presented in Figure I. Exeluding ALOS reduction lowers the savings.
Banner Health wanted a high and low estimate ofbenefits. Results are also shown when the
companson is reslTicted to only Arizona hospitals, which results in a higher benefit estimate.
(Figure I) Because of the regulatory and pricing envirorunclll specific 10 Arizona, l3atmer
wallled a separate estimate using data only fur Arizona hospitals to crellle the virtual hospital.

Extrapolating to Other Facilities

The benefits study was undertaken to estimate the benefits kom Care TranslOtmation at
BaMer Estrella. Other BalUll:r filcilities may see higher or lower benefits. A major risk in
extrapolating tbe results at Batmer Estrella to other Barmer hospitals is whether physicians will
utilize CPOE, a requirement for geUmg medical slaff membership at Banner Estrella,
Transitioning away from the paper chart may also have to happen incrementally because of the
comfort level ofslaffwith using papeL The benefits may be achieved more slowly. "lmplementing
Care Transfurmation at exi'lting hospitals is like re-wiring cars when they are rumling" (Van
Nonnan)

The larger volume of patients al other Banner hospitals wm result in higher total dollar
benefits. Banner Estrella also has a higher proportion of per diem payment. Hospitals with a

Copyright (c) 2007 by Roger Kropf, PhD.
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higher proportion of"", case payment (for example, a larger Medicare population) would see
greater bottom-line savings,

Why Are Benef1ls Received?

Banner Health is attempting to transform how care is provided. IT hlk~ enabled the
changes to varying degrees. No attempt has tberefore been made to separate the effect of changes
in how care I' prOVided (e.g., changes in workflow, use of order sets) from fJ.metions available
through IT (e.g., automated alerts, decision support for ordering). Nor has any attempt been made
to isolate tbe effects ofBanner Estrella's innovative architecture and services. (Banner Health)
(McGuigan 20(6)

Some benefits are easy to explain. Bills SP~'IIt a day less in ACCOWlts Receivable, allowing
quicker payment. Since the medical record is on-line, the medical coders in billing don't have to
wait until a paper record reaches them to stan their work.

To understand what changes were ollCurring, interviews were conducted to U1idcrstand
bow staff, including physicians and nurses, viewed the changes. Interviews also identified multi
disciplinary workflow benefits. The interviews focused on the workflow for that persoll. The
interviews revealed other data that should be acquired to augment the initial data request, The
resulls suggest the reasons why the benefrts were received. Some of the results are organized
below by type ofbenefit.

ALOS Reduction

Physicians say the too Is help them do a better job for their patients. "Your brain can
renx:mber most things most ofthe time. Wben you have a system, that system prompts you fur
the correct medication" doses and frequencies, it lakes care ofa lot of the rote memory work. It
frees up brain cells so you can use your clinical acurnen more crealively to optimize the care of
this particular patient." (Charbe Agee, MD, CMO, Bamer Estrella) (Intel 2(07)

BEMC clirUcians say the IT-rich Banner EstreDa environment and the cross.enterprise care
transfonmtion process toster a more holistic, team-oriented approach to patient care - one they
believe improves outcornes and enhances job satisfaction. "Ph)oSicians, nurse, and ancillary
services at Banner Estrella are more tightly integrated We all have a better understanding of how
we impact each other. It's a whole ditrerent mind set, and very beneficial for the patient" (John
Placko. RPh, direetor ofphannacy, Banner Estrella) (lnteI2007)

CtinicillllS eoUabor1lte more efrectively in realtime. "In rhe paper world, there's ONE
chart. With the EMR, we can have a hospitalist, a radiologist and a consultant all looking at the
chart at the same time. to improve on outcomes in a quicker TIISmon. You can also sit down with
the patient, use a tablet or a computer on wheel.! 10 show thelll their radiological studie' in real
time, and make decisions together Tight at the bedside." (Charlie Agee, MD, CMO, Banner

Copyn~ht (0) 2007 by Roger Kropf. PhD.
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Estrella) Evel)'one from respirnlOry therapists to dietitiallS can engage with the patient sooner and
be a better infonned partner in patIent care. (Intcl2007)

ADE and Pharmacy Cost Reduction

"Orders are dISpatched with more immediacy because of the technologies. They're
more likely to be the right orders because physicians are following evidence-based
order sets, and they're alerted to any incompatibilities or allergies. Test results
come back faster because we've removed the delays that are inherent in a paper
system. H1lIldwriling errors and unapproved abbreviations - both big sources of
error - are eliminated. And when treatment guidelines change, we call embed it
into the system and change OUI' practices quickly." (Jool McAlduff; MD, system
director tor medical informatics and clinical hmovation, Banner Health) (Intel
2(07)

Phannacists don't have to scratch their heads trying to tigure out what the doctor has
written. 'They're free to focus on what's going on with tbe palientllnd the appropriateness of the
therapy. That reduces etTors and generales savings in the long run, and enables pharmacists to
make a more valuable cootribution."(John Placko. RPh, director ofpharmacy, Banner Estrella)
Pharmacy costs have also been impacted hy process changes and by the standardization of care
sets, among other factors. "Care sets help reduce inventory costs because we've reduced the
number of items we need 10 orde,," (Placko) (Inlel2oo7)

Data on orders and alerts can be used to avoid ADEs. The Food and Drug Administration
had recently placed an alert on the use ofthe drug promethazine in patients under tbe age of 2,
due to respiratory depression. Banner Health pham1acists were not overly concerned, lIS Ihey
were under the impression that the medication was rarely used by ph~iciaos fur this age group. A
quick search ofthe Cerner Millennium:Jj) da13base at Banner Estrella and another Banner hospital
revealed seven uses of the drug. Withlll hours a rule was written alerting physicians to the FDA's
warning on promethazine orders for patients under the age of 2. Days later, an audit of that
specific alen determined the rule "fired" (appeared to the physician on the screen) six times, and
in all six cases the physician cancelled the order. This is example of what Judy Van Nonnan calls
"hard.wiring". The change doesn't rely on the memory ofchnicians or the actions of
administrative and clerical stafl'

"Wkhoullhi~ technology, Banner could not have disseminated the alen so
quickly, or known if It was acted upon. Physicians can immediately make a change
where appropriate, before the initial order transaction occurs, whereas in non
CPOE facilities, a pharmacist would have to 1rack down the ordering physician to
relay the infonnation_" (Warden and Van Norman 2006)

Nurse Retention and Overtime Red uelion

Copyright (e) 2007 by Roger Kropf: PhD.
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Nurses see C'dre transfomlation as a tremendous resource to make lhem better. more
efficient nurses. "Because oHhe EMR, nur.es bave the whole pmre. Tbey can develop a bener
plan of care and inlervene more efth;tively for their patient:; because they've got all the
intormation at their lingertips. When a patienl is admitted from the Emergency Deparlment, tbe
floor nurses are better prepared for them because they can see the information tbafs already been
coUected. They can utilize resources more etlectively and move the patient along in their recovery
more quickly. If they caD a physician, they're not scrambling to lind the chart when Ihe physician
calls bad,." (Diane Drexler, RN, Chief Nursing Oilleer, Banner Estrella) (Intel 2(07)

Nurses also sa>' they can manage their time more effectively, which relieves stress and
enhances care. "Nurses have time to develop more empathy with the palient. They can listen more
closely without feeling stressed Ollt because they're not getting their charting done. It's a
wonderful feeling." ( Debbie Carter, RN, Deployment Manager, Banner Estrella). (Intel 2007)

Lessons Learned

Judy VanNorman believes it is important to do a bene lit study to support the case for
large investments like an EMR, even ",'hen we intuitively leel it is the right trong to do. However,
it is difficult to determine the cause of the benefits when Ihere are so many other changes going
on as we Ir) to improve quaiity and patient salely. II's important tD have the anecdotal data to
give Yllu confidence that you are looking In the right places for the benefits. Ifclinicians tell you
that the system is nOl creating a collaborati\'e envirownent Iltld that they hated usmg it, you'd
have to look at the measured benefits witb Skepticism.
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Figure I: HEMe Final Set of Findings

t 111~~66 $ 1006257 I 122451 $ ISM53htal without ALOS [6 mos)

[el,1 Elf,:' 30'lerr .I'e •,)~a Eire:: 8cton Li~e

Eccncm': Eilec! w'e ell Crarge 1,10 C~! IV! CIi Cn3'ge Wi CM
ALOS Redutlion $ 4,346,696 $ 1J!1,544 S 1,314,161 $ 543,434
Onrtime RedUtllon $ W52 $ 30,639 S 14,652 $ 3M39
Pbll1l13q Cost RedueUon $ 785,471 $ 322,382 S 318,615 S 130/69
Form Ellm inatlon $ 54,521 I 22,m S 54,626 S 22,379
Oocum ent S10rage Cost Red~(lion $ 2S}11 I 26,711 $ 26,7it S 26,111
~DEAvoidme $ 290 134 $ 119,079 . $ 290,134 $ 119,079
Med-related claim saYoidantt $ . 89,308 $ is,30B S 64,118 S 64,118
Days in AR Reduction $ 18,416 $ 18,416 $ 18,418 $ 18,116
Nuru Retention $ .' 3i,5n $ 37:57& . $ 31,516 $ 37,516
Fewel ED LWOfs I . 339,766 S 339766 I~ m,165 ~ 339,166,

Tolal wnh AlOSI6 Mo.1 f M~7,2621 W73~1 f 2,UI,681 $ I,m,SII
14

~rf~:i[g~~'~';'i' < !:~,Tr~~-~!~,:~, ;-;~:i t·~-~; ~~-L)::·~t~_> '~:~;r?~: ::.~, !;.JU/~~U~§;,j~~~;~<j"~~3~T
"" (,•• "< ._, ~, • ...., .. - ,-:~ ~ • -,.:..,:~. ~: ~ ;;-;,:- ----, -,~ ~ • '"- - ">" • • ;,'~: '" < <";..: ~ :F; -"--. .( ,,:T - l:'-:~'r - r..' 1.°_, ,.:;

~;'~JJh~·.~_~~~~~!.~~:~i.~~~~:~.:.[L:,-~~::,;;v>;1._~J.~~~~l~1t~<~,J:~'1f,~'::.~::'",\:;t~

Source: Reprinted with permission of Banner Health
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Wh:i~ Paper ....,-.:;> ··./;3h.::: ct r!::.a't~ICo!lrt' IT (f-.ITj: AProilC'ik.al A;,p·o<ll:r, to Dl~n.'s:;lng

.gr:d r·1E-a:'l)l· nC; th~ 6~ nefi'!;; of HIT In'Je:;t'1'1ei1tc;

• PatiP.'nt au""n. O·'Jerero·wding ant: long

·'h'aj':~timc:s can lm:rco!ise p,:;th,m't;;' 1rl'watlor'1

tlnd oiln,iE-ty .gnd det~a:;E thGir :..gtl'Sf.gdklrl

·_·)~th 'the heelthOlre sy:'teI'\1. HIT (oJn h;lc:

impro'JG oilW~:''5 tt;i tar:;. by ~tr~-ilmIlM'Mg

or:;.',,'iousJy InE-fficlent proc€,:,'S,?: .;nd 1(l,:%3'iing

diMidan and '5t.aH pl1Jdljcti~ll~l' HI: itl'J/?!.tment5

that Impro·,,'G d'5!tet trilodn-g tan optimizG b~d

iJ't,liZ-!3tion .alld ~nht3nc~ l'~e of oth~f :car:.;'?

rv50!Jr:.;~) PoJtiliir1'!~flll;'it'lg w~b portal> (09n

imp!'ove e,atlel"1ts' i1bllity 10 inb;r'!3ct effi(l~iltly

...!ith the healthca:~ 'jy"!b;m, .agoilin Impro',ling

both p.:atil:mt satl;,far;tlo>l ar1d sY'5tem ~,ftiti~ncy

• Ph~itjan and st9ff produttivtty. t-1,lJilY

to\Jtltrl~3 anlJ' ~ion';.. foil!';€ W('JoiI:!I'1l? 'S>,al"i-Clg",~

of highly ~kill€d ~lthc~r,;. ·Norl",~, In tano12m

,,,..ith ri::hg d~moJntl': for c09~ due to aging ptlpt:

l.gtion-:. and gro','!it:g r~te'j tit r;hro"k di'jl?a':e~

~n iil~~1me:;1~ (en Ct;W:r1b\!OO 10 procl-x-n·,ilty

impro'Je'1'1erm b,- rt'dl_1dng n~~fit:l'?f'!de:,-f{lr

iE'(t3mple_ l?i1abrk-:9 ~II '(lif1i~i091'i, to €a:;lIy atce"j~

Iniormation tit the point of M~d ,-~ther the1

hB',,'lng to hunt fol' too p.gti~nt'':. (~tt

'. Physidan and staff satisfac:tion. HIT.

dch dinicoiIllil1ljirr,mmrtontt t~f'! impriJ'Je pl'"cr·;ider

~ati:~action by ;Jpttmitin9 ';,}Qrkfltl'it':...:IM en·

tiblin)l (tinicien';i to '}p~ild le'Ss time chasing peper

~no more time c.:aritlIJ for pliiopllii-the ~a:5-0n it'ley

':.'F;nt into he"lthl;M? itl th~ fir~t plat/?,
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• Rpvl:'nlJe pnhancement. HIT~~ni3bl€d

t?fflcit?M-::IGS taM incr~iI;e tr,t? ;JOlume of

patient';, '.5e~n '!3nt! orOC(i'd<.lrE'': performed,

impro\le ~SOl'rce utilil~ion. impro'J!? charge

C,lJpture and ';i,!reamline the billing cycie-oiIl1

of ·,';hith {af". generate InCr~oiI:ied f€,.lenlJe"

• (ost optimization, Th~ rising cost of

healthcllrc:;. ''j a glob<31 contern that thr~tens

both prtlfit-based <3lld not·for-profit hE>alth

:.y;tem~. Labor Woilg~:: and bellefit5 are a

:.ig"ifk<3nt l?xpGns,;. for healthcClte pro'Jider$.

and one that c.gn b(i' imptoved by enhancing

productivity, oil" outlined -Clbo'Je, With bettEr

Cafl?, it becom!?'3 POisible to JaVIer the cost'3

a~~ocioilted with meditoifllwor~ ~nd liability.

HigheH~uality. more-efficient Coifr~ can oiIlso

r-gdu(e <3\I'erag~ ll?ilg1h of ~tay. which mi3Y

pfovldra a po'Sltlvt;l impact dep~nding on t13'i.e

ml.< end payment model. Better utilization

of expenli"f~ re'i{lurtl?'!. SUch a~ dillgno'!.tk

etji)iC'ment and surgery "'<.Iiteo: (an gen~rate

'$lgnifiC,3n, co';.t :..wingz.. Par integrated heillthc~

n~tvo!Ofl:"'-l?~tronh: ~dlc.al rR{lt1':h (I:"1d other

HIT ~olutlon':i can ~nable~co~omie~ of '!.cale

<ICl'tl"S thG '!.'j'i>-tem. Finally, thl? mO"I'Iii to a digital

l?n\rironment can generate ~Ignificant ':ttlVlng-;; on

~Cfr11$ manoilgemerrt cost'S, a':t well a" floor 3pace

~d hi;ndlin9 CO:;,t5 for iecords "torage.
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